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(54) ELEMENT TRANSFER METHODELEMENT ARRAYING METHOD USING 
THE SAMEAND MANUFACTURING METHOD OF IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely and efficiently transfer only an object at 
high precisionwithout affecting other components. 

SOLUTION: An element transfer method is provided where elements arrayed on 
a first substrate are selectively transferred onto a second substrate in which an 
adhesive resin layer is formed. Laser light is projected to a rear surface side of 
the second substrate so that the adhesive resin layer of the second substrate is 



(51)lnt.CI. 



selectively heatedand the adhesive resin layer is cure so that an element which 
is to be transferred is bonded to the second substrate. When the laser light is 
projected to a rear surface side of a substrate to heat the adhesive resin layer at 
that part directly or through an element or wirethe adhesive resin layer at the 
heated part selectively provides adhesive strength. By curing itonly an element 
which is to be transferred is selectively transferred onto the second substrate. 



CLAIMS 



[Claim(s)] 

[Claim 1 ]l n a transfer method of an element which transfers selectively an 
element arranged on the 1st substrate on the 2nd substrate in which an adhesion 
resin layer was formedA transfer method of an element pasting up an element 
which serves as a transfer object by irradiating with a laser beam from the rear- 
face side of the 2nd substrateheating an adhesion resin layer on the 2nd 
substrate selectivelyand hardening the adhesion resin layer concerned on the 
2nd substrate. 

[Claim 2]A transfer method of the element according to claim 1 irradiating an 
adhesion resin layer of a position corresponding to an element used as a transfer 
object with the above-mentioned laser beamand heating the adhesion resin layer 
concerned. 

[Claim 3]A transfer method of the element according to claim 1 irradiating an 
element used as a transfer object with the above-mentioned laser beamheating 
itand heating an adhesion resin layer of a position corresponding to the element 
concerned. 

[Claim 4]A transfer method of the element according to claim 1 irradiating wiring 
on the 2nd substrate with the above-mentioned laser beamheating itand heating 
an adhesion resin layer on the wiring concerned. 

[Claim 5]A transfer method of the element according to claim 1 wherein the 
above-mentioned adhesion resin layer consists of thermoplastic adhering resin. 



[Claim 6]A transfer method of the element according to claim 1 wherein the 
above-mentioned adhesion resin layer consists of thermosetting adhering resin. 
[Claim 7]A transfer method of the element according to claim 1 wherein the 
above-mentioned element is embedded at an insulating material. 
[Claim 8]ln an arraying method of an element which carries out the 
rearrangement of two or more elements arranged on the first substrate on the 
second substrateThe first transfer process that transfers said element and makes 
this element hold to a holding member temporarily so that it may be in the state 
where it estranged rather than the state where said element was arranged on 
said first substrateA process of hardening said element held temporarily [ said ] 
at a holding member by resinand a process which carries out dicing of said resin 
and is separated for every elementHave the second transfer process that 
estranges further said element which was held temporarily [ said ] at a holding 
member and was hardened by resinand transfers it on said second substrateand 
the second transfer process of the aboveAn arraying method of an element 
pasting up an element which serves as a transfer object by irradiating with a 
laser beam from the rear-face side of the second substrateheating an adhesion 
resin layer on the second substrate selectivelyand hardening the adhesion resin 
layer concerned on the second substrate. 

[Claim 9]That distance which distance made to estrange by said first transfer 
process is an abbreviated integral multiple of a pitch of an element arranged on 
said first substrateand is made to estrange by said second transfer process is an 
abbreviated integral multiple of a pitch of an element which a holding member 
was made to arrange by said first transfer process temporarily [ said ]. An 
arraying method of the element according to claim 8 by which it is characterized. 
[Claim 10]An arraying method of the element according to claim 8wherein said 
element is a semiconductor device which used a nitride semiconductor. 
[Claim 11]An arraying method of the element according to claim 8wherein said 
element is an element chosen from a light emitting deviceliquid crystal controlling 
elementoptoelectric-transducerpiezoelectric elementthin film transistor 



elementthin-film diode elementresistance elementswitching elementminute 
magnetic celland microoptics elementor its portion. 
[Claim 12]ln a manufacturing method of an image display device which has 
arranged a light emitting device to matrix formThe first transfer process that 
transfers said light emitting device and makes this light emitting device hold to a 
holding member temporarily so that it may be in the state where it estranged 
rather than the state where said light emitting device was arranged on said first 
substrateA process of hardening said light emitting device held temporarily 
[ said ] at a holding member by resinlt has a process which carries out dicing of 
said resin and is separated for every light emitting deviceand the second transfer 
process that estranges further said light emitting device which was held 
temporarily [ said ] at a holding member and was hardened by resinand transfers 
it on said second substrateA manufacturing method of an image display device 
pasting up a light emitting device which serves as a transfer object by the second 
transfer process of the above irradiating with a laser beam from the rear-face 
side of the second substrateheating an adhesion resin layer on the second 
substrate selectivelyand hardening the adhesion resin layer concerned on the 
second substrate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the transfer method of the element 
which transfers elementssuch as a semiconductor light emitting element. 
It is related with the arraying method of an element and the manufacturing 
method of an image display device which transfer the element by which applied 
this transfer method and micro processing was carried out to a larger field. 



[0002] 

[Description of the Prior Art]ln arranging a light emitting device to matrix form and 
finishing setting up to an image display device. [ whether an element is 
conventionally formed directly on a substrate like a liquid crystal display 
(LCD:Liquid Crystal Display) or a plasma display panel (PDPPIasma Display 
Panel)and ] Or arranging the LED package of a simple substance like a light 
emitting diode display (LED display) is performed. For examplein LCD and the 
image display device like PDPsince isolation is not madeit is usually performed 
thatas for each elementonly the picture element pitch of the image display device 
vacates and forms an interval from the beginning of a manufacturing process. 
[0003]On the other handin the case of the LED displaya LED tip is taken out after 
dicingit connects with exterior electrodes by the bump connection by the wire 
bond or a flip chip individuallyand being package-ized is performed. In this 
casealthough arranged by the picture element pitch as an image display device 
in front of package-izing or in the backthis picture element pitch is made 
unrelated to the pitch of the element at the time of element formation. 
[0004]Since LED (light emitting diode) which is a light emitting device is 
expensivethe image display device using LED is made as for it to low cost by 
manufacturing many LED tips from one wafer. That isthe thing of an about 300- 
micrometer angle is conventionally used as the LED tip of tens of micrometer 
angle for the size of a LED tipand if it is connected and an image display device 
is manufacturedthe price of image display devices can be lowered. 
[0005]theneach element -- a degree of location - forming highlyand it being 
made to movemaking a large field estrange each element by transfer 
etc.andArtsuch as a thin film replica method which there is art which constitutes 
comparatively large displayssuch as an image display devicefor exampleis 
indicated to US5438241Band a formation method of the transistor array panel for 
a display indicated to JPH1 1-142878Ais known. In US5438241Bthe transfer 
method with which the element densely formed on the substrate is rearranged at 
** is indicatedand after transferring an element to an elastic board with 



adhesivesan elastic board is elongated in the direction of Xand the direction of 
Ymonitoring the interval and position of each element. And each element on the 
elongated substrate is transferred on a necessary display panel. In the art 
indicated to JPH1 1-142878Athe art which the thin film transistor which 
constitutes the liquid crystal display section on the 1st substrate has the whole 
transferred on the 2nd substrateand then transfers from the 2nd substrate to the 
3rd substrate corresponding to a picture element pitch selectively is indicated. 
[0006] 

[Problem(s) to be Solved by the lnvention]When manufacturing an image display 
device by the above transfer technologyonly the element used as a transfer 
object needs to be transferred selectively and certainly. Efficient transfer and 
accurate transfer are also required. As a method of carrying detailed electronic 
partsand an electron device and the electronic parts which embedded them 
further at an insulator like a plastic on a mounting boardthe method of using 
thermoplastics as adhesives is common. For examplethermoplastics is applied to 
the necessary part of a mounting boardand electronic parts are placed on it. 
Thenthe whole substrate is heatedadhesives are softenedand it cools after 
thatand fixes to a substrate. Or thermoplastics is applied to an entire 
substrateelectronic parts are placed on itand the whole substrate is heated. 
Adhesives are softenedand it cools after that and fixes. The method of removing 
the adhesives exposed by etching or plasma treatmentand acquiring the same 
structure is also known. 

[0007]Howeverwhen such a method is usedwhen placing electronic partsthe 
work which it places one [ at a time ] is neededand a position gapexfoliationetc. 
of other parts by complete heating of being very complicated not only but a 
substrate become a problem. For examplewhen arranging the parts of a supply 
source to a substrate altogether by arrangement as it isthe method of transferring 
from a substrate to a substrate is possible. When using thermoplasticsthe whole 
surface is exposed to high frequency or atmosphereand is heatedand rather than 
the adhesive strength to the substrate of a supply sourcestrong adhesive 



strength is generated and it transfers to the substrate side. 
[0008]This is appliedalthough it is also possible to transfer parts to transfer and 
parts not to transfer selectivelywith the existing artit is difficult to heat only 
desired parts and it has not become practical use. In the existing complete 
heatingif thermoplastics is applied to an excessive portionthe installed position of 
parts may change with mobility at the time of heating. Thereforeit will be 
necessary to apply resin to the position which generally places parts 
beforehandand the above-mentioned complicatedness cannot be canceled. 
Although similarly electronic parts are once picked out from a supply source 
using an adsorption head etc. and the method of placing on a substrate is also 
consideredwhen it fixes to a substrate from an adsorption head and complete 
heating is performedthere is a possibility that already pasted-up another parts 
may exfoliate. 

[0009]This invention is proposed in view of this conventional actual conditionand 
only the element used as the transfer object of the elements on a substrate can 
be transferred certainlylt aims at providing the arraying method of an elementand 
the manufacturing method of an image display device further for the purpose of 
providing the transfer method of the element which can transfer an element with 
efficiently and sufficient accuracy. 
[0010] 

[Means for Solving the Problem]ln order to attain the above-mentioned purposea 
transfer method of an element of this inventionln a transfer method of an element 
which transfers selectively an element arranged on the 1st substrate on the 2nd 
substrate in which an adhesion resin layer was formedlt irradiates with a laser 
beam from the rear-face side of the 2nd substratean adhesion resin layer on the 
2nd substrate is heated selectivelyand an element used as a transfer object is 
pasted up on the 2nd substrate by hardening the adhesion resin layer concerned. 
[001 1 ]lf it irradiates with a laser beam from the rear-face side of a substrate and 
an adhesion resin layer is indirectly heated via direct or an elementor wiringan 
adhesion resin layer of a heated portion will demonstrate adhesive strength 



selectively. And only an element used as a transfer object is selectively 
transferred on the 2nd substrate by hardening this. It is not necessary to apply an 
adhesion resin layer selectively andand at this timeother parts do not exfoliate or 
a position gap is not caused. 

[0012]ln an arraying method of an element with which an arraying method of an 
element of this invention carries out the rearrangement of two or more elements 
arranged on the first substrate on the second substrateThe first transfer process 
that transfers said element and makes this element hold to a holding member 
temporarily so that it may be in the state where it estranged rather than the state 
where said element was arranged on said first substrateA process of hardening 
said element held temporarily [ said ] at a holding member by resinand a process 
which carries out dicing of said resin and is separated for every elementHave the 
second transfer process that estranges further said element which was held 
temporarily [ said ] at a holding member and was hardened by resinand transfers 
it on said second substrateand the second transfer process of the abovelt 
irradiates with a laser beam from the rear-face side of the second substratean 
adhesion resin layer on the second substrate is heated selectivelyand an 
element used as a transfer object is pasted up on the second substrate by 
hardening the adhesion resin layer concerned. 

[0013]ln a described methodsince transfer of an element is ensured [ efficiently 
and jmagnifying transfer which enlarges distance between elements can be 
carried out smoothly. 

[0014]A manufacturing method of an image display device of this inventionln a 
manufacturing method of an image display device which has arranged a light 
emitting device to matrix formThe first transfer process that transfers said light 
emitting device and makes this light emitting device hold to a holding member 
temporarily so that it may be in the state where it estranged rather than the state 
where said light emitting device was arranged on said first substrateA process of 
hardening said light emitting device held temporarily [ said ] at a holding member 
by resinlt has a process which carries out dicing of said resin and is separated 



for every light emitting deviceand the second transfer process that estranges 
further said light emitting device which was held temporarily [ said ] at a holding 
member and was hardened by resinand transfers it on said second substrateThe 
second transfer process of the above irradiates with a laser beam from the rear- 
face side of the second substratean adhesion resin layer on the second substrate 
is heated selectivelyand a light emitting device used as a transfer object is 
pasted up on the second substrate by hardening the adhesion resin layer 
concerned. 

[0015]According to the manufacturing method of a described image displayby the 
above-mentioned transfer method and an arraying methoda light emitting device 
is arranged at matrix formand an image display portion is constituted. Thereforeit 
is made highdense state i.e. degree of locationand a light emitting device created 
by performing micro processing can be estranged efficientlyand can be 
rearrangedand productivity is improved substantially. 
[0016] 

[Embodiment of the lnvention]Hereafterthe transfer method of the element which 
applied this inventionan arraying methodand the manufacturing method of an 
image display device are explained in detailreferring to Drawings. 
[0017]Firstthe transfer method of a basic element is explained. In order to 
transfer an element by this inventionas shown in drawing 1 (a)the adhesives 
layer 2 is formed on the base board 1 used as a supply sourceand array forming 
of two or more elements 3 is carried out on this. 

[0018]Hereit becomes possible by using adhesive resin with adhesive power 
small for example comparativelyetc. for the above-mentioned adhesives layer 2 
to transfer to other substrates simply. 

[0019]lf it can apply to arbitrary elements as the element 3 and illustratesa light 
emitting deviceliquid crystal controlling elementoptoelectric- 
transducerpiezoelectric elementthin film transistor elementthin-film diode 
elementresistance elementswitching elementminute magnetic celland 
microoptics element etc. can be mentioned. 



[0020]Subsequentlyas shown in drawing 1 (b)the holding substrate (the 1st 
substrate) 4 is stuck by pressure temporarily which counters with this base board 
1 and becomes mediation of transferand only this element 3a required on the 
holding substrate 4 temporarily is copied. 

[0021 ]lf the adhesives layer 5 is selectively formed on the holding substrate 4 
temporarily [ above-mentioned ] corresponding to the element 3a used as a 
transfer object and adhesive power of this adhesives layer 5 is made larger than 
the adhesive power of the adhesives layer 2 on the previous base board 1the 
element 3a can be transferred easily. Drawing 1 (c) shows the state where the 
holding substrate 4 was removed from the base board 1 temporarilyand the 
element 3a is transferred on the adhesives layer 5 formed selectively. 
[0022]Nextas shown in drawing 1 (d)the holding substrate 4 is made to counter 
with the transfer board (the 2nd substrate) 6 temporarily which copied this 
element 3ait is stuck by pressureand the element 3a is shifted to the transfer 
board 6 side. The adhesion resin layer 7 is formed in the whole surfaceand other 
parts 8 are already being fixed to the surface of the above-mentioned transfer 
board 6. The adhesion resin layer 7 is formed by applying thermoplastic adhering 
resinfor example. Since the above-mentioned transfer board 6 needs to irradiate 
with a laser beam from the rear-face side of this transfer board 6 at the time of 
transfer of the element 3ait is preferred to have a light transmittance state. 
[0023]After laying the holding substrate 4 on top of the above-mentioned transfer 
board 6 when transferring temporarilyit irradiates with laser beam L from the rear- 
face side of the transfer board 6and the above-mentioned adhesion resin layer 7 
is softened selectivelyand the element 3a is fixed to the adhesion resin layer 7 by 
carrying out cooling solidification after that. 

[0024]For exampleas shown in drawing 2 it irradiates with laser beam L from the 
rear-face side of the transfer board 6and only the adhesion resin layer 7 of the 
portion which the element 3a used as a transfer object touches is heated 
selectively. Thenthe heating region H of the adhesion resin layer 7 which 
consists of thermoplastic adhering resin softensand adhesive strength is 



demonstrated to the element 3a. Thenif the exposure of a laser beam is stopped 
and cooling hardening of the above-mentioned heating region H is carried outthe 
element 3a is fixed to the transfer board 6 by the adhesion resin layer 7. 
[0025]At this timea laser beam is not irradiated by the adhesion resin layer 7 
which carries out adhesion fixing of other parts 8therefore the adhesion resin 
layer 7 of this portion softensthe parts 8 do not exfoliate or a position gap is not 
caused. 

[0026]Although heating of the above-mentioned adhesion resin layer 7 was 
performed by irradiating the adhesion resin layer 7 with a laser beam directly in 
the above-mentioned exampleWhen there is little absorption to laser beam L of 
the adhesion resin layer 7 and it is difficult for most to penetrate and to carry out 
direct heating of the adhesion resin layer 7 by a laser beamAs shown in drawing 
3it is also possible to heat the adhesion resin layer 7 indirectly by irradiating the 
element 3a used as a transfer object with laser beam L which penetrated the 
adhesion resin layer 7and heating this. 

[0027]The element 3a used as a transfer object is irradiated with laser beam 
Land if the portion H which touches the adhesion resin layer 7 is heatedthe heat 
will get across to the adhesion resin layer 7and will soften this. If the rest carries 
out cooling hardening of thisthe element 3a is fixed to the transfer board 6 by the 
adhesion resin layer 7. 

[0028]Or when wiring is formed on the transfer board 6it is also possible to heat 
this by laser radiation and to heat the adhesion resin layer 7 indirectly. 
[0029]The circuit pattern 9 is formed on the transfer board 6and drawing 4 shows 
the example which transfers the element 3a on this. Usuallycorresponding to the 
element 3athe circuit pattern 9 for connecting the element 3a concerned and 
circuit is formed. The circuit pattern 9 consists of metalsuch as copper and 
aluminumand can be easily heated by laser beam L. 

[0030]Thenas shown in drawing 4 the circuit pattern 9 provided corresponding to 
the element 3a is irradiated with laser beam Land the field H corresponding to 
the element 3a is heated. Thenthe heat gets across to the adhesion resin layer 



7and softens this. The rest is the sameand if cooling hardening of this is carried 
outthe element 3a is fixed to the transfer board 6 by the adhesion resin layer 7. 
[0031]Heating shown in above-mentioned drawing 2 - drawing 4 may be 
performed independentlyrespectivelyor the adhesion resin layer 7 heats and it 
may be made these compound and to soften eventually by the exposure of laser 
beam L. 

[0032]After adhering the element 3a to the transfer board 6 by the adhesion resin 
layer 7 through the heat softening by the above-mentioned laser beam 
exposureand hardening by coolingthe holding substrate 4 is exfoliated 
temporarily. 

[0033]Although the element 3a used as a transfer object is transferred on the 
transfer board 6 by thisthe adhesion resin layer 7 is formed in the whole surface 
in this state. 

[0034]Thenit etchesas shown in drawing 1 (e)and the excessive portion of the 
adhesion resin layer 7 is removedand a selection transfer process is completed. 
Therebythe element 3a as shown in drawing 1 (f) can obtain the transfer board 6 
by which selection transfer was carried out among the parts 8. 
[0035]As mentioned abovein order not to tell heat even to the adhesion resin 
layer 7 which has adhered the parts 8 which it became possible to heat the very 
narrow portion of the adhesion resin layer 7 by using a laser beam for a short 
timeand were already pasted up adjacentlylnfluence does not attain to the fixed 
state of the parts 8 which these-adjoined and were pasted upand it becomes 
possible to transfer the element 3a selectively. 

[0036]if complete heating is carried out like the existing artit may flow to the 
adhesion resin layer 7 which adheres other parts 8and the parts 8 may movebut 
it is possible to avoid such a situation in this invention. When carrying out 
spreading formation of the adhesion resin layer 7what is necessary is for there to 
be no necessity for applying a small quantity only to the portion which places the 
element 3a selectively etc.and just to apply to the whole surface uniformlyand a 
process can be simplified. 



[0037]ln the above explanationalthough thermoplastic adhering resin was made 
into the example and explained as a material which constitutes the adhesion 
resin layer 7the preferential transcription of an element is possible also for 
thermosetting adhering resin by the same technique. In the case of thermosetting 
adhering resinonly the portion heated by the exposure of the laser beam heat- 
hardensand an element is adhered to it. 

[0038]lf the above-mentioned transfer method is appliedfor example to the 
element transfer in the image display device of an active matrixetc.it is very 
useful. It is necessary to adjoin Si transistor which is a driver element and to 
arrange the light emitting device of RGand B in the image display device of an 
active matrix. Although it is necessary to transfer the light emitting device of 
these RGand B in a position with near Si transistor one by oneSi transistor has 
very good heat conductionand if heat is addedit will lead to breakage of an 
internal circuit. Hereby using the above-mentioned transfer methodit can avoid 
that heat gets across to Si transistorand the above-mentioned inconvenience can 
be canceled. 

[0039]The size of the above-mentioned Si transistor For 

example560micrometerx160micrometerx35micrometerWhen each light emitting 
device is one-side the small area which is about 5-10 micrometersuses epoxy 
system thermosetting resin for adhering resin and irradiates with YAG [ as this ] 
laser (wavelength of 532 nm) twice manyheating by laser radiation is 1 n 
secondsand cooling is about 10n second. If the cooking time by laser radiation is 
less than 4n secondthe influence of heat will not attain to adjoining Si transistor. 
[0040]Nextthe arraying method of the element by a two-step magnifying transfer 
method and the manufacturing method of an image display device are explained 
as an application of the above-mentioned transfer method. The arraying method 
of the element of this exampleand the manufacturing method of an image display 
deviceTwo steps of magnifying transfers which transfer to a holding member 
temporarily so that it may be in the state where the element created on the first 
substrate with the degree of high integration was estranged rather than the state 



where the element was arranged on the first substrateestrange further said 
element subsequently to a holding member held temporarilyand transfer it on the 
second substrate are performed. Although transfer is made into two steps in this 
exampletransfer can also be made into three steps or the multi stage story 
beyond it according to the degree of expansion which estranges and arranges an 
element. 

[0041] Drawing 5 is a figure showing the fundamental process of a two-step 
magnifying transfer methodrespectively. Firstthe element 12 like a light emitting 
device is densely formed on the first substrate 10 shown in (a) of drawing 5f or 
example. By forming an element denselythe number of the elements generated 
per each substrate can be increasedand product cost can be lowered. Although a 
semiconductor wafera glass substratea quartz glass substratea sapphire 
substratea plastic plateetc. are substrates in which element formation is possible 
variouslythe first substrate 10 may form each element 12 directly on the first 
substrate 10and may arrange what was formed on other substrates. 
[0042]Nextas shown in (b) of drawing S each element 12 is transferred by the 
holding member 1 1 from the first substrate 10 temporarily which is shown by a 
figure destructive lineand each element 12 is held on the holding member 1 1 
temporarily [ this ]. The element 12 which adjoins here is estranged and is 
allotted to matrix form like a graphic display. That isthe element 12 is transferred 
so that between elements may be extended also to a x directionrespectivelybut it 
is transferred so that between elements may be extended also to a y direction 
vertical to a x directionrespectively. The distance in particular estranged at this 
time is not limitedbut can be made into the distance which took into consideration 
resin part formation at a following processand formation of the electrode pad as 
an example. When it transfers from the first substrate 10 on the holding member 
1 1 temporarilyall the elements on the first substrate 10 can be estranged and 
transferred. In this casethe size of the holding member 1 1 should just be more 
than the size which multiplied by the distance estranged in the number of the 
elements 12 allotted to matrix form (a x direction and a y direction respectively) 



temporarily. Some elements on the first substrate 10 are able to be estranged 
and transferred on the holding member 11 temporarily. 
[0043]As shown in (c) of drawing 5 after such first transfer processsince the 
element 12 which exists on the holding member 11 temporarily is 
estrangedcovering of resin of the circumference of an element and formation of 
an electrode pad are performed every element 12. An electrode pad is made 
easy to form and covering of resin of the circumference of an element is formed 
for making easy the handling by the second following transfer process etc. Since 
formation of an electrode pad is performed after the second transfer process that 
final wiring follows so that it may mention latent is formed in comparatively 
oversized size so that poor wiring may not arise in that case. The electrode pad 
is not illustrated to (c) of drawing 5. The resin formation chip 14 is formed 
because the resin 13 covers the surroundings of each element 12. On a flat 
surfacealthough the element 12 is located in the approximately center of the 
resin formation chip 14it may exist in the position which inclined toward the one 
neighborhood and angle side. 

[0044]Nextas shown in (d) of drawing 5 the second transfer process is performed. 
In this second transfer processit is transferred on the second substrate 15 so that 
the element 12 allotted to matrix form on the holding member 1 1 temporarily may 
estrange the whole resin formation chip 14 further. 

[0045]Although the transfer method shown in above-mentioned drawing 1 is 
applied to this second transfer processthis will be explained in full detail later. 
[0046]Also in the second transfer processthe adjoining element 12 is estranged 
the whole resin formation chip Hand is allotted to matrix form like a graphic 
display. That isthe element 12 is transferred so that between elements may be 
extended also to a x directionrespectivelybut it is transferred so that between 
elements may be extended also to a y direction vertical to a x 
directionrespectively. Supposing the position of the element by which the second 
transfer process has therefore been arranged is a position corresponding to the 
pixel of final productssuch as an image display devicethe abbreviated integral 



multiple of the pitch between the original elements 12 will serve as a pitch of the 
element 12 by which the second transfer process has therefore been arranged. 
When magnifying power of the estranged pitch in the holding member 1 1 is set to 
n from the first substrate 10 here temporarily and magnifying power of the 
estranged pitch in the second substrate 15 is set to m from the holding member 
1 1 temporarilythe value E of an abbreviated integral multiple is expressed with 
E=nxm. The magnifying power n and m may be integersrespectivelyand even if 
they is not integersthey should just be combination (it is m= 5 at n= 2.4) from 
which E becomes an integer. 

[0047]Wiring is given to each element 12 estranged the whole resin formation 
chip 14 on the second substrate 15. Wiring while suppressing a faulty connection 
as much as possible using the electrode pad etc. which were formed previously 
at this time is made. In this wiringin the case of light emitting devicessuch as a 
light emitting diodethe element 12 includes wiring to p electrode and n 
electrodeandin the case of a liquid crystal controlling elementa selection signal 
linea voltage wirewiring of an orientation electrode layer etc.etc. are included. 
[0048]ln the two-step magnifying transfer method shown in drawing 5 a n 
electrode padresin hammer hardeningetc. can be performed using the estranged 
space after the first transferand wiring although wiring is given after the second 
transferwhile suppressing a faulty connection as much as possible using the 
electrode pad etc. which were formed previously is made. Thereforethe yield of 
an image display device can be raised. In the two-step magnifying transfer 
method of this examplethe processes of estranging the distance between 
elements are two processesit is performing magnifying transfer of two or more 
processes of estranging the distance between such elementsand the number of 
times of transfer will become fewer in practice. Namelyfor examplemagnifying 
power of the estranged pitch in the holding members 1 1 and 1 1a is set to 2 (n= 
2) from the first substrate 10 and 10a here temporarily! n the time of transferring 
in the range temporarily expanded by transfer oncewhen magnifying power of the 
estranged pitch in the second substrate 15 was set to 2 (m= 2) from the holding 



members 1 1 and 11a temporarily. Although the necessity that the last magnifying 
power performs 16 transfers of the squarei.e.alignment of the first substrate16 
times by 2x4 times 2 arisesThe number of times of alignment can be managed 
with the two-step magnifying transfer method of this example only at a total of 8 
times which added simply 4 times of the square of the magnifying power 2 in the 
first transfer processand 4 times of the square of the magnifying power 2 in the 
second transfer process. That iswhen meaning the same transfer 
magnificationonly a 2-nm time can certainly reduce the number of times of 
transfer from it being 2 (n+m) =n 2 +2 nm+m 2 . Thereforea manufacturing process 
also serves as saving of time or cost by the number of timesespecially it 
becomes useful when magnifying power is large. 

[0049]ln the two-step magnifying transfer method shown in drawing 5a It h ou g h 
the element 12 is used as the light emitting deviceThey may be the element 
which was not limited to this but was chosen from the other elementfor 
exampleliquid crystal controlling elementoptoelectric-transducerpiezoelectric 
elementthin film transistor elementthin-film diode elementresistance 
elementswitching elementminute magnetic celland microoptics element or its 
portionsuch combinationetc. 

[0050]ln the second transfer process of the abovealthough it is dealt with as a 
resin formation chip and transferred by the second substrate from on a holding 
member temporarilythis resin formation chip is explained with reference to 
drawing 6 and drawin g 7. The resin formation chip 20 is a briquette by the resin 
22 about the surroundings of the element 21 estranged and arrangedand when 
transferring the element 21 from a holding member to the second substrate 
temporarilyit can use such a resin formation chip 20. 

[0051 ]As for the resin formation chip 20the main field is made into the shape of 
an approximately square on approximately monotonous. The shape of this resin 
formation chip 20 is the shape which hardened the resin 22 and was formedand 
after specifically applying unhardened resin to the whole surface so that each 
element 21 may be includedand hardening thisit is the shape obtained by cutting 



a marginal portion by dicing etc. 

[0052]The electrode pads 23 and 24 are formed in the surface [ of the 
approximately plate-like resin 22 ]and rear-face siderespectively. Formation of 
these electrode pads 23 and 24 forms conductive layers used as the material of 
the electrode pads 23 and 24such as a metal layer and a polycrystalline silicon 
layerin the whole surfaceand it is formed by carrying out pattern NINGU with 
photolithography technology at necessary electrode shape. These electrode 
pads 23 and 24 are formed so that it may connect with p electrode and n 
electrode of the element 21 which are light emitting devicesrespectivelyand a 
beer hall etc. are formed in the resin 22 when required. 
[0053]Although the electrode pads 23 and 24 are formed in the surface [ of the 
resin formation chip 20 ]and rear-face side hererespectivelylt is also possible to 
form both electrode pads in one fieldfor examplein the case of a thin film 
transistorsince there are saucea gateand three electrodes of a drainan electrode 
pad may be formed three or more. The position of the electrode pads 23 and 24 
has shifted on a plate in order to keep it from lapping contact very much from the 
upper part at the time of final wiring formation. The shape of the electrode pads 
23 and 24 is not limited to a squareeitherbut is good also as other shape. 
[0054]While the surroundings of the element 21 are covered with the resin 22 
and can form the electrode pads 23 and 24 with sufficient accuracy by flattening 
with constituting such a resin formation chip 20compared with the element 21 the 
electrode pads 23 and 24 can be extended to a large fieldHandling becomes 
easy in advancing transfer by the second following transfer process by an 
adsorbing jig. Since it is carried out after the second transfer process that final 
wiring follows so that it may mention laterpoor wiring is beforehand prevented by 
performing wiring using the electrode pads 23 and 24 of comparatively oversized 
size. 

[0055]Nextthe structure of the light emitting device as an example of the element 
used for drawing 8 by the two-step magnifying transfer method of this example is 
shown, (a) of drawing 8 is an element sectional viewand (b) of drawing 8 is a top 



view. This light emitting device is a light emitting diode of a GaN systemfor 
exampleis an element by which crystal growth is carried out on a sapphire 
substrate. In the light emitting diode of such a GaN systemlaser ablation arises 
by the laser radiation which penetrates a substratefilm peeling arises in the 
interface between a sapphire substrate and the growth phase of a GaN system in 
connection with the phenomenon which nitrogen of GaN evaporatesand it has 
the feature as for which isolation is made to an easy thing. 
[0056]Firstabout the structureGaN layer 32 of the 6 pyramid shape by which 
selective growth was carried out is formed on the ground growth phase 31 which 
consists of a GaN system semiconductor layer. The insulator layer which is not 
illustrated exists on the ground growth phase 31 and 6 pyramid-shaped GaN layer 
32 is formed in the portion which carried out the opening of the insulator layer by 
the MOCVD method etc. This GaN layer 32 is a pyramid type growth phase 
covered in respect of S (the 1 to 101st page)when the principal surface of the 
sapphire substrate used at the time of growth is made into C sideand it is the 
field which made silicon dope. The portion of S side where this GaN layer 32 
inclined functions as a clad of terrorism structure to double. InGaN layer 33 which 
is an active layer is formed so that S side where GaN layer 32 inclined may be 
coveredand GaN layer 34 of a magnesium dope is formed in the outside. GaN 
layer 34 of this magnesium dope also functions as a clad. 
[0057]The p electrode 35 and the n electrode 36 are formed in such a light 
emitting diode. The p electrode 35 vapor-deposits metallic materials formed on 
GaN layer 34 of a magnesium dopesuch as nickel/Pt/Auor nickel(Pd) / Pt/Auand 
is formed. In the portion which carried out the opening of the above-mentioned 
insulator layer which is not illustratedthe n electrode 36 vapor-deposits metallic 
materialssuch as Ti/aluminum/Pt/Auand is formed. As shown in drawing 10 when 
performing n electrode extraction from the rear-face side of the ground growth 
phase 31formation of the n electrode 36 becomes unnecessary at the surface 
side of the ground growth phase 31. 

[0058]Blue light is also a possible elementthe light emitting diode of such a GaN 



system of structure is especially laser ablationit can exfoliate from a sapphire 
substrate comparatively easilyand alternative exfoliation is realized by irradiating 
with a laser beam selectively. As a light emitting diode of a GaN systemit may be 
the structure where an active layer is formed in a monotonous top or band- 
likeand may be a thing of the pyramid structure where C side was formed in the 
upper bed part. They may be other nitride system light emitting 
devicescompound semiconductor elementsetc. 

[0059]Nextthe concrete technique of the arraying method of the light emitting 
device shown in drawing 5 is explainedreferring to from drawing 9 to drawing 15 . 
The light emitting device uses the light emitting diode of a GaN system shown in 
drawing 8 . Firstas shown in drawing 9 on the principal surface of the first 
substrate 41two or more light emitting diodes 42 are formed at matrix form. The 
size of the light emitting diode 42 can be about 20 micrometers. Material with 
high transmissivity of the wavelength of the laser with which the photo diode 42 is 
irradiated like a sapphire substrate as a component of the first substrate 41 is 
used. Although p electrode is formed in the light emitting diode 42final wiring is 
not yet madebut 42 g of slots of separation between elements are formedand 
each light emitting diode 42 is in the state of being separable. Formation of 42 g 
of this slot is performed by reactive ion etching. Alternative transfer is 
performedas such first substrate 41 is confronted with the holding member 43 
temporarily and it is shown in drawing 10 . 

[0060]The stratum disjunctum 44 and the adhesives layer 45 turn into two- 
layerand are formed in the field which stands face to face against the first 
substrate 41 of the holding member 43 temporarily. As an example of the holding 
member 43can use a glass substratea quartz glass substratea plastic 
plateetc.and here temporarily as an example of the stratum disjunctum 44 on the 
holding member 43A fluoride coatsilicone resina water soluble adhesive (for 
examplepolyvinyl alcohol-VA)polyimideetc. can be used. As the adhesives layer 
45 of the holding member 43the layer which consists of ultraviolet-rays (UV) 
hardening type adhesivesthermosetting adhesiveor thermoplastic adhesive can 



be used temporarily. As an examplethe UV curing type adhesive as the 
adhesives layer 45 is applied by about 20-micrometer thickness after forming 4 
micrometers of polyimide films as the stratum disjunctum 44 temporarilyusing a 
quartz glass substrate as the holding member 43. 

[0061 ]The adhesives layer 45 of the holding member 43 is adjusted so that 45 s 
of hardened fields and the unhardened field 45y may be intermingledand 
alignment is carried out temporarily so that the light emitting diode 42 concerning 
selection transfer may be located in the unhardened field 45y. What is necessary 
is for adjustment that 45 s of hardened fields and the unhardened field 45y are 
intermingled to carry out UV exposure of the UV curing type adhesive in a 200- 
micrometer pitch selectivelyfor example with an exposure machineand just to 
change the place which transfers the light emitting diode 42 into the state of 
making it having hardenedby un-hardening except it. It irradiates with laser from 
the rear face of the first substrate 41 to the light emitting diode 42 of a transfer 
object position after such alignmentand the light emitting diode 42 concerned is 
exfoliated from the first substrate 41 using laser ablation. From decomposing into 
metaled Ga and nitrogen by an interface with sapphirethe light emitting diode 42 
of a GaN system can exfoliate comparatively easily. Excimer laserharmonic YAG 
laseretc. are used as laser with which it irradiates. 

[0062]By exfoliation using this laser ablationit dissociates by the interface of a 
GaN layer and the first substrate 41 and as the light emitting diode 42 concerning 
selective irradiation thrusts p electrode section into the adhesives layer 45 of an 
opposite handit is transferred. Since it is the field s which the portion of the 
corresponding adhesives layer 45 hardened and is not irradiated with laser about 
the light emitting diode 42 of the field where other laser is not irradiated It is not 
transferred temporarily at the holding member 43 side. Although laser radiation 
only of the one light emitting diode 42 is selectively carried out in drawing 9 in the 
field estranged by n pitchlaser radiation of the light emitting diode 42 shall be 
carried out similarly. It estranges rather than the time of being arranged on the 
light emitting diode 42 first board 41 depending on such alternative transferand is 



arranged on the holding member 43 temporarily. 

[0063]The light emitting diode 42 is in the state held temporarily at the adhesives 
layer 45 of the holding member 43Since it is removed and washed so that the 
rear face of the light emitting diode 42 may be on n electrode side (cathode 
terminal side) and there may be no resin (adhesives) in the rear face of the light 
emitting diode 42lf the electrode pad 46 is formed as shown in drawing 10 the 
electrode pad 46 will electrically be connected with the rear face of the light 
emitting diode 42. 

[0064]As an example of washing of the adhesives layer 45etching and UV ozone 
irradiation wash resin for adhesives by oxygen plasma. And since Ga deposits in 
the surface of separation when a GaN system light emitting diode is exfoliated by 
laser from the first substrate 41 that consists of sapphire substratesit will be 
required to etch the Ga and a NaOH aqueous solution or the aqua fortis will 
perform. Thenthe electrode pad 46 is patterned. The electrode pad by the side of 
the cathode at this time can be made into an about 60-micrometer angle. As the 
electrode pad 46materialssuch as transparent electrodes (ITO and ZnO systems 
etc.) or Ti/aluminum/Pt/Auare used. Since in the case of a transparent electrode 
luminescence is not interrupted even if it covers the rear face of a light emitting 
diode greatlypatterning accuracy is coarsebig electrode formation can be 
performedand a patterning process becomes easy. 

[0065] Drawing 11 transfers the light emitting diode 42 from the holding member 
43 to the second momentary holding member 47 temporarilyand after it forms the 
beer hall 50 by the side of an anode electrode (p electrode)it forms the anode 
lateral electrode pad 49and it shows the state where dicing of the adhesives 
layer 45 which consists of resin was carried out. As a result of this dicingthe 
isolation groove 51 was formed and the light emitting diode 42 was classified for 
every element. The isolation groove 51 consists of two or more parallel lines 
extended in all directions as a plane pattern in order to separate each matrix form 
light emitting diode 42. At the pars basilaris ossis occipitalis of the isolation 
groove 51the surface of the second momentary holding member 47 faces. 



[0066]The stratum disjunctum 48 is formed on the second momentary holding 
member 47. This stratum disjunctum 48 can be created using for examplea 
fluoride coatsilicone resina water soluble adhesive (for examplePVA)polyimideetc. 
The second momentary holding member 47 is what is called a dicing sheet in 
which UV adhesive material is applied to the plastic plate as an exampleand if 
UV is irradiatedit can use that to which adhesive power falls. 
[0067]lt irradiates with excimer laser from the rear face of the attachment 
component 47 temporarily in_which such stratum disjunctum 48 was formed. 
Therebyin the case where polyimide is formedfor example as the stratum 
disjunctum 44exfoliation occurs by the ablation of polyimide in the interface of 
polyimide and a quartz substrateand each light emitting diode 42 is transferred at 
the momentary second attachment component 47 side. 

[0068]As an example of this processit etches until the surface of the light emitting 
diode 42 exposes the surface of the second momentary holding member 47 by 
oxygen plasma. The formation of the beer hall 50 can use excimer laserharmonic 
YAG laserand carbon dioxide gas laser first. At this timea beer hall will open the 
diameter of about 3-7 micrometers. An anode lateral electrode pad is formed by 
nickel/Pt/Au etc. A dicing process performs processing by the laser which used 
the above-mentioned laserwhen dicing using the usual braid and slitting with a 
narrow width of 20 micrometers or less are required. It depends for the slitting 
width on the size of the light emitting diode 42 covered in the adhesives layer 45 
which consists of resin in the pixel of an image display device. As an 
examplegroove processing about 40 micrometers wide is performed in excimer 
laserand the shape of a chip is formed. 

[0069]Nextthe light emitting diode 42 exfoliates from the second momentary 
holding member 47 using a mechanical means. Drawin g 12 is a figure showing 
the place which takes up the light emitting diode 42 arranged on the second 
momentary holding member 47 with the adsorber 53. The opening of the 
absorbing holes 55 at this time is carried out to the picture element pitch of the 
image display device at matrix formand they can adsorb the light emitting diode 



42 now by package. [ much ] The opening of the opening diameter at this time is 
carried out to the matrix form of a 600-micrometer pitchfor example by 
abbreviation philOOmicrometerand it can adsorb about 300 pieces by package. 
The member of the absorbing holes 55 at this time For examplethe thing 
produced by nickel electrocastingOr what carried out hole processing of the 
metal plates 52such as SUSby etching is usedthe adsorption chamber 54 is 
formed in the inner part of the absorbing holes 55 of the metal plate 52and 
adsorption of the light emitting diode 42 is attained by controlling this adsorption 
chamber 54 to negative pressure. It is covered in the adhesives layer 45 which 
consists of resin in this stageand abbreviated flattening of that upper surface is 
carried outforthis reason the light emitting diode 42 can advance alternative 
adsorption by the adsorber 53 easily. 

[0070] Drawing 13 is a figure showing the place which transfers the light emitting 
diode 42 to the second substrate 60. The transfer method shown in above- 
mentioned drawing 1 - drawing 4 is applied to this transfer. That iswhen 
equipping the second substrate 60the adhesives layer 56 is beforehand applied 
to the second substrate 60the adhesives layer 56 of the light emitting diode 42 
undersurface is stiffenedit adheres to the second substrate 60 and the light 
emitting diode 42 is made to arrange. At the time of this wearingthe adsorption 
chamber 54 of the adsorber 53 will be in the state where a pressure is highand 
the integrated state by adsorption with the adsorber 53 and the light emitting 
diode 42 will be released. 

[0071]Herethe adhesives layer 56 is constituted by thermosetting 
adhesivethermoplastic adhesiveetc. 

[0072]The position by which the light emitting diode 42 is arranged becomes 
what was estranged rather than the arrangement on the holding member 43 and 
47 temporarily. The energy (laser beam 73) which stiffens resin of the adhesives 
layer 56 then is supplied from the rear face of the second substrate 60. 
[0073]As stated also in advanceit irradiates with the laser beam 73 from the rear 
face of the second substrate 60and only the adhesives layer 56 of the portion 



corresponding to the resin formation chip (the light emitting diode 42 and the 
adhesives layer 45) to transfer is heated. Therebywhen the adhesives layer 56 is 
thermoplastic adhesivethe adhesives layer 56 of the portion softens and a resin 
formation chip adheres on the second substrate 60 by carrying out cooling 
hardening after that. Similarlywhen the adhesives layer 56 is thermosetting 
adhesiveonly the adhesives layer 56 of the portion with which the laser beam 73 
was irradiated hardensand a resin formation chip adheres on the second 
substrate 60. 

[0074]The electrode layer 57 which functions also as a shadow mask is allocated 
on the second substrate 60this electrode layer 57 is heated by irradiating with the 
laser beam 73and it may be made to heat the adhesives layer 56 indirectly. If the 
black chromium layer 58 is formed in the field of the side in which those who look 
at especiallythe surfacei.e.image display device concernedby the side of the 
screen of the electrode layer 57arecan raise the contrast of a pictureand. The 
rate of energy-absorbing in the black chromium layer 58 is made highand the 
adhesives layer 56 can be efficiently heated by the laser beam 73 irradiated 
selectively. 

[0075] Drawj£g_14j s a figure showing the state where made the second substrate 
60 arrange the light emitting diodes 4261and 62 of three colors of RGBand the 
insulating layer 59 was applied. The adsorber 53 used by drawing 12 and 
drawing 13 is used as it isand if it mounts only by shifting the position mounted to 
the second substrate 60 in the position of the colorthe pitch as a pixel can form 
the pixel which consists of three color while it has been fixed. As the insulating 
layer 59a transparent epoxy adhesivea UV curing type adhesivepolyimideetc. 
can be used. As for the light emitting diodes 4261and 62 of three colorsit is good 
not to be necessarily the same shape. Although the red light emitting diode 61 is 
made into the structure where it does not have a GaN layer of six-sided pyramids 
and other light emitting diodes 42 and 62 differ from the shape of those in 
drawing 14 ln this stageeach light emitting diodes 4261 and 62 are covered in the 
adhesives layer 45 which already consists of resin as a resin formation chipand 



the same handling is realized in spite of the difference in element structure. 
[0076] Drawing 15 is a figure showing a wiring formation process. It is the figure 
which formed the openings 6566676869and 70 in the insulating layer 59and 
formed the wiring 6364and 71 which connects the anode of the light emitting 
diodes 4261 and 62and the electrode layer 57 the electrode pad of a cathodeand 
for wiring of the second substrate 60. Since area of the electrode pads 46 and 49 
of the light emitting diodes 4261and 62 is enlargedthe openingi.e.the beer 
hallwhich are formed at this timebeer hall shape is large and can be formed in 
coarse accuracy compared with the beer hall which also forms the accuracy of 
position of a beer hall in each light emitting diode directly. The beer hall at this 
time can form an abbreviation phi20micrometer thing to the electrode pads 46 
and 49 of an about 60-micrometer angle. Since the depth of a beer hall has three 
kinds of depththe thing linked to a wiring boardthe thing linked to an anode 
electrodeand the thing linked to a cathode terminalit is controlled by the pulse 
number of laserand it carries out the opening of the optimal depth. Thena 
protective layer is formed on wiring and the panel of an image display device is 
completed. The protective layer at this time is the same as that of the insulating 
layer 59 of drawing 16. Materialssuch as a transparent epoxy adhesivecan be 
used. Heat cure is carried out and this protective layer is completely a wrap 
about wiring. Thena driver IC will be connected from wiring of a panel endand a 
drive panel will be manufactured. 

[0077]ln the arraying method of the above light emitting deviceswhen the light 
emitting diode 42 is made to hold to the holding member 43 temporarilydistance 
between elements is enlarged and it already becomes possible to form the 
electrode pads 46 and 49 of sizeetc. comparatively using the spreading interval. 
Since wiring using the electrode pads 46 and 49 with these big comparison size 
is performedeven if it is when the size of a final device is remarkable and big as 
compared with element sizewiring can be formed easily. While being covered 
with the adhesives layer 45 which the circumference of the light emitting device 
hardened and being able to form the electrode pads 46 and 49 with sufficient 



accuracy by flattening in the arraying method of the light emitting device of this 
examplecompared with an elementthe electrode pads 46 and 49 can be 
extended to a large fieldHandling becomes easy in advancing transfer by the 
second following transfer process by an adsorbing jig. Using GaN system 
material decomposing into metaled Ga and nitrogen by an interface with 
sapphirein transfer to the momentary holding member 43 of the light emitting 
diode 42it can exfoliate comparatively easilyand is certainly transferred. Since 
transfer (the second transfer process) to the second substrate of a resin 
formation chip is performed by heating an adhesives layer selectively by the 
exposure of a laser beamand hardeningit can transfer certainly only the resin 
formation chip used as a transfer objectwithout affecting the adhesion state of 
other parts. 
[0078] 

[Effect of the lnvention]According to the transfer method of the element of this 
inventionit is possible to shift to the 2nd substrate side promptly and to carry out 
preferential transcription only of the element used as a transfer object certainly 
by alternative hardening of adhering resin by the selective irradiation of a laser 
beamso that clearly also from the above explanation. In complete heatingthere 
are problemslike dispersion in the conditions by temperature conditions and the 
position of a furnace is largebut when it is laser heatingit is possible to acquire 
the stable heating conditions and the stable adhesion is possible. It is not 
necessary to apply adhering resin selectivelyand since complete spreading may 
be sufficientsimplification of a process is possible. Neither exfoliation nor a 
position gap arises without affecting the fixed state of other parts. 
[0079]Since the transfer method of the above-mentioned element is applied 
according to the arraying method of the element of this inventiontransfer of an 
element can be ensured [ efficiently and ] and it is possible to carry out smoothly 
magnifying transfer which enlarges distance between elements. 
[0080]Similarly according to the manufacturing method of the image display 
device of this inventionthe light emitting device created by making it highdense 



statei.e. degree of locationand performing micro processinglt is possible to apply 
the transfer method of the above-mentioned elementto be able to estrange 
efficientlyand to be able to rearrangetherefore to manufacture a high-precision 
image display device with sufficient productivity. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is an outline sectional view showing an example of the transfer 
process by the transfer method of this invention. 

[Dj^wjng^jlt is a mimetic diagram showing signs that the adhesion resin layer 
was heated by the laser beam. 

[Drawing 3] It is a mimetic diagram showing signs that the element was heated by 
the laser beam. 

[Drawing 4] It is a mimetic diagram showing signs that the circuit pattern was 
heated by the laser beam. 

[Drawing 5] It is a mimetic diagram showing the arraying method of an element. 
[Drawing 6] It is an outline perspective view of a resin formation chip. 
[Drawing 7] It is an outline top view of a resin neglect picture chip. 
[Drawing 8] It is a figure showing an example of a light emitting deviceand (a) is a 
sectional view and (b) is a top view. 

[Drawing 9] It is an outline sectional view showing the first transfer process. 
[Drawing 1 0] It is an outline sectional view showing an electrode pad formation 
process. 

[Drawing 1 1] lt is an outline sectional view showing the electrode pad formation 
process after the transfer to the second momentary holding member. 
[Drawing 12] lt is an outline sectional view showing an adsorption process. 
[Drawing 1 3] It is an outline sectional view showing the second transfer process. 
[Drawing 1 4] It is an outline sectional view showing the formation process of an 



insulating layer. 

[Drawing 15] lt is an outline sectional view showing a wiring formation process. 
[Description of Notations] 
1 Base board 

3 Element 

4 A momentary holding substrate (the 1st substrate) 

6 Transfer board (the 2nd substrate) 

7 An adhesion resin layer and 41 The first substrate 

42 Light emitting diode 

43 A momentary holding member 
45 Adhesives layer 

56 Adhesives layer 

57 Electrode layer 

60 The second substrate 
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[»e#*e* l j: a £ ? 3Hfl] ±a<D <fc a 
iE<fcyH««sai*«ifir*«^ is?****:*** 

Sfes ®$Wftis¥, ft 

±[cJW375;££ LTW\ i^!SMit£Jg«fJ <!: L 

«e?i:ipisft-r«o ffi««*»fk*^ % *©&#jplt@ 

[0 0 0 7] LfrLfttfS, C©*aft*SS*ffl^fe» 
m?&Pp n p^B<<!:*[cli1 ^^^TlKft*^ 

JK«c <fc «fft©BPp Q p©ffiirft^«!lliS £t Basic ft «o 

[0 0 0 8] LI, lE¥Lfc^gp Q n p<!:lE¥L 

fe< S^8P,S£SiR«U:K¥-f *C itRltl-pSS^s 



ffi£a*T*#Efl«fc L, ±IBJtWi* £*>Nfr * C tit 

?#at\ iwi«^ «$&SA^-sm?&Pp n p^pa«^-y 

Kft Tlx y Hi U *«(7)±[cB < £ ^ a 

[0 0 0 9] *«l£l±. frfr*fESS©5lflN«:iS*TjIIS 
**ifcfc©T?£y % Sffi±(Dil?(Dai5<7)fE¥»fe<!:ft 

JS£ < 3 c t Rlfl&i*?©K¥£S££JI 

[00 10] 

46tc. *«W©iR?©e¥*ai±s S 1 ©«ffi±lcE9U 

«EffliJfr5 9%*BH» LTm 2(7)*fi±(D}fS« 
<fc y IBS***:***?** 2 0>W&(<:S«r % c 
[00 11] MBDWBttfrSU-lfMSBWU ffitt 

77^fg»T5o f LI, Cti^WbtSCi:?, i E ¥*f 

< , t fcfi©»p a p#*yiB l fc y imttx^m z.tz.t<h 
[0012] ^mmmwmmm, m-m 

mmtirdm& y uien Lfc««i:s«<j: a tctuis* 

*ffl8ST@»*iei:, i^lW^^^y^LIi? 
SB^SttSnfclulBilffStrSlclilHLTlulBS-aS 

i ttz c <t j; y i E ¥»ft <h a s«?^m=s«[cg# 
[0013] ±iB75;S[ci3^Tii, mw&wtmmtb 
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[0014] *su\ *%w(owmm*mw(ommi5 : ,£ 
mcumtmwi^mtb s tifc iuK«3fci*f s ion 

P.sjt LTS-a«±©ffi««t8B«*liS?ttli:Jipr!ft L, 1 

e^««tBSA £«fls * * cilery $e ¥*m £ s « ^ 

[0 0 15] ±EH#a,T^©t^£>£K<fcfttf\ ± 

»s«j8-rsb-6*afi*a< LTwaijpi^LTfF 

[0 0 16] 

[0 0 17] »£S**F©K¥*3£l;:^T 
(a) lEjjvr<fc3l«:, {*0=<!:%3^-XS«1±lcg 

*&n 2 l, c©±ic«a©*? 3 zwmmt 
[ooi8] ±ES»ay«2^ mm&m 

[0 0 19] *F3£LTfcJ\ ffit©*?lcilfl 

[0 0 2 0] 01 (b) [ZTTst^O^ Z.(D^ 

-XSS 1 £*Hr] LTf E ¥©fI« L £ HZ-mffiWS. 

[00 2 1] ±E-BflatatE4±lctts $ E ¥*ffi<!:% 
*K? 3 a LT, Sftft (c&tt&UI 5 tm&Ztl 

ris y s zvmmm 5 ©ite«7D£ft©^-x8fi 1 ± 
(Dmmm 2 co*i«^i <fc y < l t£ w «\ 3 
a^iBsmics^-rsctfl 5 ?*^ 01 (c) a, -b# 

ffiJtSS 4 £^-XS* 1 5 Mtf LSSo fettttfcaVT 
fc©7\ ^«U^jS*ftfcffi«!M5±U:*f 3 aff 



[0022] ^ic, 01 (d) ic^-r«fcaic % c©is? 

3a5? LS*o fc-B3ffift«« 4 £!e¥S* (M 2 ©S 
K) 6t«|R|*-eTE«U «?3a£f E ¥S*6ffliJ'\ 
tmitZ* ±E$ E ¥S*6©HHWi, £Eic 

±E$ E ¥Sfi6li, *?3 a©K¥B$U:U— tfftfcC© 
$ E ¥Sffi 6 ©BSffliJfr 6 HBIff © T\ fti! 

[0 0 2 3] $ E lHcPSL"ni. ±Ei E ¥S*6[c-E?ffi 
8Sffi 4 fcSte^fe-efcfts $ E ¥Sffi 6 ©«E» 5 U 
— Wfc L £BS|t L, ±IB&ttttll!M 7 fcjfflKttfcStffc 
U *9@fb**e:i:U:«fcoTiieF3a£S» 

ate* 7 ic@£-r*„ 

[0024] mm, mucmtkoic. f E ¥«fi6© 

a fl^-r *w#©ffi«8tiiM 7 ©**as?wicipjsft-r 
-r*ts iftpjfflttg««^b^^s«tit^ji7(7) 

^I±IH©^6^bLrJI?3 alEWLT*t**» 
*-r^= 9%©!KW*ika&s ±EfiDMMIttt 

H *JMPWbf fttf , *?3a tt, 7[c<fco 

[0025] d©cb*, tt(7)gPa D a8^g«@St«g« 
^g^7lc(iU-^A\BS|t^n^ L/cA^T, C© 

Mfti^iBc: Lfc y C tt*ftL\ 

[0026] ±xmmmmm7 <Dmm\$, ±ib©«9? 

lis 7 icEJSU— 9%£{HI*TS Cirtc^y 

fir ofcft\ 7 © L [c^T SflftiRfl^ 

^»*«L^Lt^T@«fflgM7^^-+f , 

fti:«:*3IPf 3 alcBBWL, Cti*iPlft-r«Ci:l«:<fcy 

[00 27] $ E ¥)W* t Ts. 3 a [C U-+f7fj L ^P,S 
»U S««t8SM7i:ffi-r«BP»H*iPlSft-rftHf, ^© 
JSft]B««ffl8SJi7iceboTCft*Rft-r«o »ix c 
tlfc^Wbttitfx «f3a lig«^SgJl 7 [C J: o T 

[0 0 2 8] SSUNli, | E ¥SS6±[c|B^A«*tl 
T^*«^cli, Ctl^U-+f , psjt[c c fcoT}]PiiL, g 
VttlSJI 7 ^F^gW[c})Pii1-« C it Rltl?S«o 

[0 0 2 9] 04li, | E ¥SS6±[c|B^/\°^->9A^ 
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[0 0 3 0] *Z.T\ SUlCmt&Sfa* m^3alzti 
j£ LTKtt SftfcEtt/t* - V 9 [Z U-+f ft L %mi 

u at? 3 aic*f(S-r«ii«H*ipisft-rSo ta^ 

Jl 7 [C J: o TIe¥SS 6 [C tia„ 
[003 1] ±EH2~H4l«:^-riPf!ftfi % 

* tim?srff oit^u $ a u± u-+f ft l <omtt 

ic <fc y , c ti 5 L T tt£ tt IcffiWSf flM 7 #in 

[0032] ±iRis-yftmiic&zmimiUkxftii8i 
\z&z>m.\t*m.T, *?3a zmttmrnm i ic& y$ E ¥ 

[0 0 3 3] cnicfcy. $ E ¥ttiii:%3Si?3 

[0 0 3 4] H11 (e) lEjKT«fcaiEly?V 

?*S6U ffi^BM7dD£#S8IStt£Hi£LTllJRK 
%-?uM7Jk%-T?%. Ztilz&Vs Ell (f) iciST 
<fc 5 3 a #as p a p 8 IHlclB(^^*ftftS¥SS6 

[0 0 3 5] ±izE<D£?lc, U-+fft£ffll^;ii:tc£ 

[0036] ^(D&ffiv&^iz^Mmmztzt, fd3 
©gp^ 8 %mmm%m i $ ?>i» ltsp^ 8 # 

$ffMT§l^ '>m£JS? 3a^i< a5$Nc©*8B? 
[0 0 3 7] Jja©KWlc£UNTtt, 

ictt, u-tf-ft^psittcj; yiPlfc* ftfc8P#©*tf»ffl! 

[0 0 3 8] ±IB(7)lE¥75;Sli, flUx.fcfT'^TV 7^ h 
U * HftSiSSil lc is 3 «?$ E ¥% £ KJfcB 

immLZ. R, G, B®«3fc*F£Eil-f*&EffS 
3 0 CftSR, G, B(7)fgft«?li, ni&s i v^yj 
**(^^W&\£GBt%&m#to%#. S i h7>i>' 
X*liSi&TJf&£ap#a<, Jf&#Snfo*£rtWlElig<D» 



[0 0 3 9] fiOTttf, ±IBS i h5>5>**fl!>***# 
5 60/umXI 6 0/umX3 5Mm, &#§ft|{?#-2 
5-1 0/jmeS®/JMS»?26>A Wlcilf) 
i«kM^ffll\ YAG2fSU— tf (»*5 3 2 
nm) *{R«-r*«#, U— tfBB«l«:<fc«iPlS!«i1 n 

B$IBfl s 4n»JJlT-PSfttfs mmtZS i h5>i>X* 

[0 0 4 0] &tc, ±IEK¥£S®JSfll0!l£ LT, =15 
Pgffi*$ E ¥;ilc «t *Hf?©E5iJ*SatfB«a3M6fl© 
«IJi*a o ^ TKWT * o iffilOiR? ©E5U*S£ <fc 

tt»«t y linn LtcimtisiZ&oic-m8$mmiic 

[0041] m5 ti^n^n=ispgffi^i E ¥)S(7)**w 
ftia*sria?a5*o st\ m5(7)(a)[c/Tstm-* 
«i o±ic «jttf«ye*po!><fcaftiit?i 2 

*\ §»?1 2(im-Sfi1 0±lcB«Jgfi8Lfe"t)O7* 

[0 0 4 2] ^cH5 0)(b)lc^-r«fc5lc % S-SS1 
0A^5§»?1 2A^«^r^1--BfffiJtffl&P«1 1 

fl«fiat*ti*o ccmgr««?i 2i*iiiH*tu 0 

/T*©J:5lc?HJ*;tfftcEtf*iSo T^to^«?1 2 
tt x*iR]lcfc*ft?*aJ*Fa>IH£l£;tf ?J: a lcS¥*ft 

icis£*ftr. -mt LTsas©ia?©«tflgBPjK^ 

W \° y KflWB«**t LfcSggl i: 1 5 Z. t 5c 
-P$ffi^fflSP«1 1±[cm-S«1 0A^5l E ¥Lfc^[c 
H-WS1 0±©^»©il6?fl«lilH*ftTS¥*ft«<fc 

1 10-9--rX(47(»y^XttkE**ifeil6?1 2©» 
(x*|r1, y^iRilc^nftO lclilBLfeSli*ili:fe 
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[0043] c©<fcass-S¥ieo^ a sow 

2lililH*ftT^«Ci:^5, «*f 1 2SkfS?Jiy 

ffi^ffi < S "S¥ie©« tcfffrft* ft#>, *©Rl«:E 

ft*fc®?S* 0 H5©(c)lcli»ffi/t*y R±H 

iSLT^StA, 2©fiiy*«(8&1 3flW5E£ 

±, Htl»E5F-y7l 4^BS*^feM'r«A\ -£© 

[0 0 4 4] &ic % H5©(d)lcST<fcaiCs 

1 1 ±T»7 h 'J ^XttlcE* ft**? 1 2 MitJfM? 
4CiElc«IH-r«<fcai«:S-a«l 5±lcS¥ 

[0045] C©SZK¥ISI«:±E0 1 

ss*jmt % c ft ic o in t uttB £b»t*. 

[0 0 4 6] «ZlE¥l8lcfi^Tt)s IWT*Jlt?1 

HJ*XttlEE*ft*. -rSfe"6*?1 2lix*|RllE^ 
*ft* t ftJR?fl>M*l£W , 3 <fc a fctE¥*ft* jft x £|r] 
^E%y£ftlc^ft^ft*?©P^£]£tf3J:aic£ 
¥£ft3 0 Szis¥ie©£oTEiI*ftfc*F©ffiI 

$*^r*^, mmom^i 2 ih© ^ y 

M=fs¥lS©<fcoTEB£ftft*?1 2©fc?y 
*o C C 1 0 5-Bf 1 1 

Lft tf -y ?(DHk±mz ntu -mmmmt i i # 

*ru mli*ft?fttt»?i6-3T*>a<, 

E tjmmtKSmSfSfc-e ($J*«'n =2. 47m =5) 

[0 0 4 7] M=S*1 5±[C^Sg^^'y7 1 1 4C'i 
«IH*ftft*iR?1 2 (Eli, Ett#J6*ft*o C©B& 
5t[cflMLftmffi/\°-y K»*IUffl LTS^m^ffiTDffl 
7tSfl«5©E»^S#ft«o CODEttttflOa.tfJIt? 1 2 

nWI'VJDEttfcS*, -$H»l{?©if^ 3fflffl 

[0048] H 5 tea* Lfc=BPBt*K¥ SSU:33i/»T 



*o $ft, *«9©-gtfti6*S¥Sl«:£^Ttt, «?P^ 

©sii*iiiBTaifitf2ie?sy. c©cta%i{? 

CE7S-Sfi1 0, 1 OafrS-B$ffiftfl38Btt1 K 
1 1 a-e(DmmLfc¥y?(Dilk±mZ2 (n = 2) t 
U -BSffiftJBffittl K 11 afrS!£=S*1 5 7© 

mmLtc£v?(Dm±mz2 (m=2) tts^ &ic 

-JS©$£¥7ffi* LfttEH[c|E¥ L<fca i: Lft <t 

*#J©a£Pgffi*$£¥)i7W:, T^-C^V 

h ©0»ns-e¥ie-p©*6** 2 ©=n© 4 is] <hm 
-e¥ie7©it** 2 ©=g© 4 @^mMtc}]px.ftft 

W-©It8 07-£tr;i^c£3 o 

B|-r*«#lcj3^Tl±, (n+m) 2 = n 2 + 2nm + 
m2?a55Ct<?5, #"f 2 n m@ftlt$5¥0S5f^M5 

[0049] ft*5 % H5ic/^LftzS!iiii6*e?aiEe 

l^Tl±, *f 1 2*m«««Jlf?tLT0N*^ Cft 

icpg^*ft-r\ i&m*m*.imikmm^ xnm® 

»/J^¥3R?^538«ftft3lf?e L< Cft 
[0 0 5 0] ±fBJS=$£¥lglc£^-ni, fflg^*? 

07«#iHLTRir5. «8S^9 Ll >^2 0tt, Mm 
LriBM^ftT0^»?2 1 ©JBy*IM8S2 2?@d6ft 

y , c © «t a %®mm? -y x 2 0 1* % -us « 

[00 5 1] «Mf'y^20W¥I±7^±fc 

Jg«liffl8S2 2*@d6T^*ftftJKtt?«y, 
(c(i*{f{k«g^§»?2 1 ^^fectatc^H^^ 
U Cft*Wb Lft«7*i©BP»*^-»^»7«]Bf 
T * C i: 7» 6 ft a fl^tt 7 $ * o 

[0 0 5 2] l§¥«tt«§2 2©aSffliJ<!:«SffliJ^li 
^ft^ftmffiM°-y K2 3, 2 4A«£tl3 0 CftSM 
ffi/\°-y K 2 3 , 2 4 ®J&8H:£iSteWI/ty K 2 3 , 2 
4(7)«^<!:^*#JiJi^^|£ H H H -> U =1 VMS 

^«ic/\°^-v- v^t« c <h wjm. cftsm 

g/\°-y K 2 3 , 2 4 ttSBfc*??***? 2-\(Dpnm 
ES«^lcii«ta& 2 2 [c tfT/K-yl/S ft^o 
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[0 0 5 3] CCTMWI/tyK2 3 f 2 4li»fflf 
y72 0®SEffl£«EfflU:*ft?ft^fiB;!r;h.Tl/>* 

3oa^tt*ihJK±»aLT , t)At\ mffi/\°y K2 3, 

ZtctbT&Zo Mm/ \° y K 2 3 , 2 4 <DJgtt"t>iE*»lC 

[0 0 5 4] CflD<fc5SfflBBfcfiE?y:72 0£«fiE-r j 5 
Ci7?,«?2 1 ©ffl y tffflig 2 2 ftTObK 
J:oIlIg<ii/\°7 K2 3. 2 4£JfcfiET?**££ 
^[c»?2 1 lCit/<Tl2;t/>fSai«:»H/ty K2 3, 2 4 

«#ic t±ix u ai^ss ic s « o SBsr a <t 5 ic, 

tblSft a X© Wf/ \°y K2 3, 2 4 L 

fcis*!£fT act?, EM7Jk3S%«(deihtrn«. 

[0 0 5 5] 08ic*0fl©-ai!ffi*K:f>£T?te 
8(7) (a) 3BW?BfEH?a5ys HI 8© (b) fl«FffiH 

*aiat « [y-+rmmz is-97 7 u—> a v# 

YtlSiGa N*©jS*«©IH©#MI?IS*IJ#;h.#£ 

[0 0 5 6] $*\ *©*BfilC-3^T(±. GaUm^m 
{Mi^5S«TiS«flWI3 1 ±lc»R«**tifcAfttt 
JBtt©GaNJi3 2 3t«Bj«*ftT^*. TttlJSft 
J13 1 ±[cl±0^L^U«fl|^SL, ttimm> 

Ga nji3 2te^(DmmmzmnLrc$micMoc vd 

5SftiflC<fcoT»a*ft«. C(5GaN13 2tt, J}« 

[cSH (1-10 1®) Tafoftfcfcf^Sy KSWDfiB* 
M?«y, S>yaV*K-7*«fclW*?**. C<7)G 
a NJ13 2(75fi§4LfcSS(7)&P^i^l/'\7 L P||jl<7: 
K£LT«trf* 0 G a NJ1 3 2©flIftLfc Sffi 
*«a<fcaicS1tJi?S« I nGa NJ13 3fl9&S*;h. 
Tisy, ^©MiJtCx'^i/^A K-^flDG aNI34 
«jn? 0 K~7©G a NJ1 3 4 

[0 0 5 7] E0<fc32MBfc$r-r;*-REW:, p«S3 
5tnlI3 6 «?tlT^I. plI3 5 ti^-?* 
->^AK-^(7)GaNJi3 4±[CJfM*tl«N i /P t 
/AuSfcliNi (Pd) /Pt/Auft^IW» 
LTfBdt**l3. n mffi 3 6 liiu&ODHa* LSI* 
tfitUl^lia LfcBftTCT i/A I / P t/Auft^O 



LT»rt*n*. 01 OteaVfJ: 

a icTtmmm 3 1 ©«e»s n wmv m L*ff a 

nlI3 6 ® J&aiiTit&dM 3 1 ©HMK 
[0 0 5 8] Z.<D&o%m&.<DGaN% t OMftit'(*- 
U 5> a > <fc o TtbSWffimtc it 7 7 •< i'SSfr 5 fiJH 

[00 5 9] H 9^5 HI 5 $-?£#BSLStf 

TBffltS. «3^Fl±H8lC;fxLfcG a N«®«3fc# 

-r*-K*ffl^T^«. ftfs H9icjj*T<fcaiEs Jg- 
Sffi 4 1 ©±iS±lcHa»©»3t^*- K4 2 #7 h 

*t±«2 0MmSfii: , r*c:t3ti«-p**o £-*K4i 

*- K 4 2 lclS»r * U-1/©afcft©»ifl»0>rtt/»*ai|B|. 

jWb^ e n^o »«y-r k 4 2 ic u p mm* e s ? 
u\ »?H»ii(7)-«4 2g*Wfi)6?nro^r, ih^©« 

«^-r*- K4 2I«T?5«II:S5. E©»4 2 
g ©^li«y A «fiJStt-T * vx y 5 1 > a . Z. (D 
J: a^m-Sfi4 1 £-BSffiftE8W*4 3 lc»**#-eT 
111 1 0 ic^fJ: 5lc»Rttftl6?*fT5o 
[0 0 6 0] -Bt«Jtffl&W4 3©m-S«4 1 tefcffc 

dEtftiTU^o CC-p-BtfiatfflBP«4 3a)fi0i:LT 
lis «7XfflS, 53S3ff^X«S. ^X^y^SSft 
c <!: -BSfiytfflBP« 4 3 ±©fiJliJi 
4 4<D0J<!:LTW:, 7y*n-K ->U 7j< 
*tt««9J (^tf*°yex/i/;p;i/zi-;i,: pva) , 

ffl5«4 3©««9JJi4 5i:LTtt*^« (UV) {I{b§y 

66«l*fflWC4:ff?t3. -#iJi:LTli, -BSffi 
Jtffl»«4 3 t LT5S^5XSS^ffll\ iiJUJi 4 4 

£ lt*° y < = ksi 4 m mzmmfe. mm m 4 5 <t l 

T©U V5I<b^g«0^ 2 0/u mjprttft-r*. 

[0061] -mmmmtA 3 ©g«fyji 4 5 ^ m 
itLtcmm 5 s t*sfti«4 5 y#5iffi , ra<fcak 
ps^n. *«tii4 5 yicWR&mcfr#zfflt# 
■<*- K4 2 3tWMr*<fcaicffiii^*)-e*ft«. sift 
Lfti«4 5 s t«fi4 5 y#aatra<fcaftw 

Stt. «ii.HfU V{f{b§yg«fO^B7 , c«[cT5SKW[c2 
0 0 /i m fcfy VBft U SBt^r-T*- K 4 2 *S 
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f»BC9#gft?V*- K4 2lc*f LU— tf*S-«S4 1 
OWSfrSBflftU ^R*«^-f*- K4 2*£-S8 
4 1 fi^SU— tfT'^U— >a V*jpJfflLT#J«-r*o G 

n<DGat&azimt%z.£fr^ immmmmm 

?t«. P.sjtt-«U-+fi:LTlix*WU-+f\ SIP 
» Y A G 9*38: £jWB^ 6W„ 
[0 0 6 2] C©U— 9 i 7 7 7V-: 5/a V*SlfflLfe«li 
laol, lIRBSJticfrfr^ft^y K 4 2 14 G a 
NMiS-«S4 1flDffST?4HiU fi*MU©ffi»»l« 
4 5 lcp*affi£«£$iir<J:3lc LT$£¥*ft3o ffe 
^U-Wsit^n^o^ii^^^^- K4 2 ico 
^T14, *f(S* 3ffi«!M 4 5 (Dt&ftftmt Ltc^M s 

is—vtimtztiT^iz^tctbic -mu&m 
moat?**- ¥ a immmRmiz^-mmiisti 
icwt^**- K4 2«u— yirawstiTi^tiCtr 

4 2JB-WS4 1 ±fcE9J*ftT^*B3<fcyt>«rilLT 
-Efffi*ffflSM4 3±[ClB5'J*n^ 0 

[0 0 6 3] K4 2tt-B#«»ffla5tt4 3 

©»3»JJi4 5lC«Jt*n/ctt«T\ Wt94t~ K4 

2 a)*® # n mmm (* v- ktom ie* o ti^t, 

fg^^V^-K4 2<73«Elc«g (jg#ffl) #ftLN<fc 

S/ty K4 6*iBlSTWi, Mrtv K4 6t«83«y-f 
K4 2©«Si:*ft«lcfiN«*ti«. 
[0 0 6 4] &*$M 4 5 (73;ft>f CO-f^Ji: LTttS*^ 

xwmwwmmx y ?y?\ u v* whwict 

»T? 0 fro, U-+f[CTGaN^fg^^V^-K^ 

it77"r^««fi»5s«s-««4 1 t^mmLtct^ 

W4, ^OMliiSteGaffffitilLTl/^fctt, ^(73 G a 
£x y ?>^-T« C »J, Na 0 H*»*t> 

LOiJFHigarffacfclcS*,, ^cofi, WI/t*yK4 

■yKH*6 0/imftmci:tf?t«. «S/ < y K 4 
6iLTttSW*a (I TO, ZnOISa «bL<li 
Ti/AI/P t/Auf*iW^ll^. JSB^mS 

[0 0 6 5] 01 1 14-Efffi8fflgffl4 3 frSfgft^ 
K 4 2 £S-®-B$ ffifclfflSffl 4 7 led L7, T 7 
/-KM (plf) «Olf7 , *-;U5 0*Jgj«Lfe 
ft, 7V-KfiM*S/ty K4 9«Bjau fflflBfrSS* 
Jg«S'JJ14 5*^<-»^Lfe«l6^LT^«o CCD 



-ftf- K 4 2 lcE»W#ftfe«bfl!>lC3B:a. * 

?^H-»5 1 «7 h V97JM&&8b9<(*- K4 2* 

aa©¥tr»^5S«o «?^H-«5 1 ©SBPW4S- 
C9-EJffi8fflSW4 7flD«iB3B t BC. 

[0 0 6 6] $fc, m=C0-BfffiJtffl&P«4 7±[cliiiJ 
Wl 4 8 tfM*tl5 0 CCOfiJUJl 4 8 y* 
zi-K 5"J=l->ttlllB. **ttfi»ai (flUxfcfPV 

a) , #y-rs Kft^Sffl^TftaracttfTta. 

Jg=<D-fl#S8fflSM4 7 14, -$J£ LTT^X^y * 

k y , u v *\BS|t^ n« itt«7DflHST-r 

[0067] ccoia tmrnm 4 s £jtm Lfc-stMt 
w**4 7 coasts x+->?u-^psitt-^ o ctitc 

<fcU, «xtf*J*«4 4£LT<K'J-r5 K£J&8Lfcil 

7U— > a Vied; t)»0tl##B£LT\ §fg^^V7h- K 
4 2HS-©-BSffiJ^a'«4 7ffl0lCg¥*n«o 
[0 0 6 8] CCOTP-teXCD^JtLT, JHzC-BSflH* 
ffl»**4 7©«H=&^»7 P 7X^7fl7t^7h- K4 2 
©*iB^Bffi LT < * S ?x y ? v^r*. SrtfT 7 * 

-1U 5 0 (7)RMt4x*->^ A G U- 

If 7**-/M*» 3~7 m m©S*IH^* C t lc^^ 0 T 7 
/- KffliJmti/\°y K(4N i / p t/A uitz-mat 

-»^\ 2 0^ mJ.XTC9*iCm^ y a^fl^jgSBft i t 

9JJ1 4 5 TBfotlfcStt^-r*- K4 2CO^t*tC-fi5c# 
-^JctLT, x+->^U-+f , [cT^4 0Mm(7) 

[0069] ^ic mnmm^m^T^^^t- k 

4 2 A^m=ro-Bt«^&P«4 7 frSftlli* ft« 0 0 1 
214, S-©-B#ffiJtfflBP**4 7±[c|B5iJLTl^fg3 1 c 
^VtI-- K 4 2 *m.mmW 5 3 ?ty^7y t Z. 
5^L/c07S5o CC0i:^C0Pa#?L5 5l4H^a^ 
SacOH* fcf y 5 1 [c ^? h U O Xtttc Fi □ L T ^ T, 583£ 
^<7h- K4 2^»ffl, H§T?i»«T?*«<fcaicS-3 
TM. CW<!:#©IHIPS^ #IJx.l4«)<p1 0 0/L/m-TJ- 
6 0 0 (jmf-yf(D7 h y ^Xtt^P^tlT, -g? 
!S30 0ffll*l»3fP*«o CC0<h^C0Pa#?L5 5C9gffl 

i4^j^(4, n i matCcty^MLfc^co, ^L<i4su 
s Tg. Eay&miR 52^17 ?>^-rj-^oi Lfcfc® 

ffltftU #J1S5 2C0PS#?L5 5C0||[cl4, iRJt^-VV 
4A^M*tlTisy, Cfl5Hf + >/» 4^*E 

(c$ijspt « c 1 7?5Bt^-r*- k 4 2 ©iBaiffRiiiica 

« o 94 * - K 4 2 14 c ©SKTMBfr 5 S « g« 
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[0070] 01 umiiv^t-VAizm-mm 
=s«6 o [zm.mz>m^m-mwL6 oks s# 

E®ffi«!M 5 6£{f{fc£tf, K4 2*S 

^SS6 0lc@«LTE5U*-li3o C©g»BSl«:tt % p& 
«SB5 SoqftJt^ + V/tS 4#E7J©SlvKIS£S 
U, QMmil5 3£3^#^*-K4 2£©PS»l;:<J:* 
g£tt«li8?Jft£tl3o 

[0071] cc?, mmm 5 e [tw&mmmi 
mm!&mm\Ts. aic& o thus* tiro^o 

[0 0 7 2] 583fc#f K4 2fl«E1I*ft*ffi»is 
-Ef ffiJtfflSW 4 3, 47 ±T?©E5iJ<fc U HF^ Lfcfc 
(7)<h^«o *Ci:*ffi«ai«5 6fl!)«t8B*lSfk*-l**x 
(U— 9767 3) fcfc£-S«6 0d!)«EfrS# 

[0 0 7 3] SfclEt>ifi'<fc«fc9lEs m=*«6 0(D^S 

(»#*-r*- k 4 2 Kcmnm 4 5 ) ic«j«t*» 
«©»»jji5 6©awfflu»r*. cwcfcy, ttWN 
us 6^RrattStt&j0>ustt:iis ^©Sfs#<7)jg»j 
■56ff*fcU ?^BEfb-r * c t ic<fc y 

mm 5 e # ^<ktts«ai©«#ic t,, 1 3 

ff!K»tfftfcffitt©««!M 5 6<7)^tf?fffcLT, flfflg 
[0 0 7 4] $fc, !S=S«6 0±lci/^ K^X^ 
U-+fft7 3£BH»-r*z:£U:<J:yiH]»U F^JgftlcJg 

5 7 (Dmmm(DmMTr£t>%mm®m*%iWz%%A 

MS 8 7©x*;U^-i»JR**B< LI, SIRHlcBBi* 

*n« u-+fft 7 3 j; o Tsaraw 5 6 ttwrnrnzM 

mT2>£o let* C <t 
[0 0 7 5] 01 4tiRG B(7)3fe(7)fg^^'r^- K4 
2, 6 1, 6 2^m=SS6O[C|B50*^l6«)i5 9^ 
a^Lfe««^-riil?S«o 01 2fc£t>'01 3Tffl 

7 9 > h f *ffiB£*®fe®ffill«: r 5 * 7c It 77 0 > 

jg«y, u v{f{k§yjg#so, *u-fSKftir*fflL^c 

3fe©«31fi^*-K4 2, 6 1, 6 2ti 
Ot LfcE l3Btt?S < 0 1 4 7»tt*fefl!>ffi 



**U fftO»^<*-K4 2, 6 2£*®JBtt#g6 
ol^Sft C©SPfPtt*«31fi^-r*-K4 2, 6 
1 , 6 2 liESlc|t^ffM5F LT«tflgfr5S«fi» 
SIM4 STBfofiTfiy. HffflKtoaiHct^bS 

r^-cay ai/tf sen***. 

[0 0 7 6] 01 5l±IB^MlS^1-0rS«o 16 
HW5 91CIHIP8P6 5, 6 6, 6 7, 6 8, 6 9, 7 0 
*»«U 5gft?V*-K4 2, 6 1, 6 207V- 

K, * V- KOWS/ty K<tH-aS6 OOEffiffl®* 
ffiJ15 7£&^T3Ei?6 3, 6 4, 7 1 £J&8LfcH 
?S*o C©t*lc^-r*IHIP8p-rSb«tf7 , ?K-;U 
t±83fc#-r*-K4 2 % 6 1, 6 2(D1I/\>K4 6, 
4 9©ffi«***< LZ^ZCD-C-^Tts-iWmttt 

1 *<D \£Tts-Mtm 6 0 /u mM ©«S/ty K 4 6 , 4 
9 IE** U ft<p2 0/im©t»©*JKfiET f **o $/cs tf 
7^-/U©S*l±Ett«fi£J^-r*fc©s TV — Km 

ntsa-r^tox *y-K«atffitt-r*t»©©3a 

\y ~+f(DJ l/Xtt L, 
»**IIPT*. fiiOT*E«±lE^U H 

1 6 05^/15 9 tmm. mm±**is&mmrj:£(Dtt 
mo. zv>'&. rt*)wmo>mmti>& i c=& 

[0 0 7 7] ±^(7)J:^^fg3 1 6»?(7)|35iJ75;£tci5^T 

lis -mt&mmt 4 3 ic^^t- k 4 2 

-3/clHPH**iJfflLTJ±RW-9--rX©*a/ty K4 6, 4 
9ftif*R^*Ci:^Rlt6i:«:*o ^tiBitmm^X 
<D±Z%nmJiv K 4 6, 4 9 £5&Jfl3 LfclB^^fftotl 

mmmwitLtcmmm 4 5 nmmuz * o r 

fflffi^<mffi/\°-y K4 6, 4 9e^^itt« 
?lcJ±^Tl£l^,iSlcmffi/\°-y K 4 6 , 4 9 £®S 7? 

©-Bt«Jtffl&P«4 S'xroiE^tcli, G a NSfflW 
77"T-l?<!:ro#Sr#Ji(7)G a <h^«[c^»1-«C 

IS) ti, U— tf31fi©BB«l«:<fcyffi«aiM*SR«l«:iP 

ttttn ici«*ais-r c t % < Simta. t nzmfn&m 

[0078] 
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US?® K¥£S£ lc <fc ft fcf * U— WftDHRBlS ic <t 
^ffil U: <fc * ^® S o * ^ 6 2© figg # £ * 

®@*Ki8i«:ie»£»t£-r c £ t s < , ftiB^tturft 

[0 0 7 9] *»W©3lt?©E5iJ*Sl«:<tfttf % 
±fE«?<Z)$E¥75>££JSffl LT^3©7\ fl?<7)$E¥£ 

[0080] euk^ *»w©is«a/T.fiii©»ii*s 
tfo TMflKDni^Hfts^ffii^attJi < war * c 

[0E©ffim£IHE] 

[01] *»EOIS¥*fcfc<fc*lB¥7P4zX®-H* 
[0 2] U--9'3«lc<fcy*i«tlBi*flH»Lfe»?*S 

rasa?**. 

ra3] \,-vmz£*m**mm^tctt*7r<tw£. 



[04] U— tf31fil«:<fcyE»/^->*iPlSftLfe*?* 

a 6] M^js^-y^mi^isrs^o 

[07] MI^f-yy©W¥S@^^o 
[08] SBWPOD-WS^rHrSoTs (a) ktffir 

mm. (b) a*™?**. 
[09] s-e¥ie*/T.-r«i«Bfiaiii?s«o 

[010] WS/fy KflMiS^1-«KS0r$ 
1 2] PS«lS^TxTffi!EBSBT®0r$«o 

1 3] s-e¥ie*/Tx-r«i8BfiaBi?s«o 
01 4] mmmmmxmz*Tmmmm?&%o 
015] E»^is*/Tx-r«i«BfiaH-ps«o 

1 ^-XSffi 
3 

4 -mmmm (micas) 

6 (H2<D»«) 

7 mmm, 4 1 it-ac 

4 2 

4 3 -Bfffi^fflgPH 

4 5 gegiJH 

5 6 S#SiJM 

57 m®i 

6 0 »Zi 



[02] 




[04] [06] [01 0] 
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[01 2] [01 3] 




(72)«W# Mm F£~M##) 5C094 AA43 AA47 AA48 AA49 BA03 

^S3 Q n pJI|[E^t a n pJI|6Tg7S35^ V~ BA25 BA43 CA19 DA12 DB01 

H*3£ttrt DB04 EA04 EA10 FA01 FA10 

(72)«W# *JS * FB12 FB14 FB15 GB10 JA01 

m«a5°JIIE4t a n a JI|6Tg7S35^ V~ 5F110 AA30 BB01 QQ16 

H*3£*trt 5G435 AA17 BB04 EE33 KK05 KK10 



